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Objectives: To provide data on the prevalence of cigarette use by male and female South African stu-
dents of different ethnic backgrounds in grades 8–10 (ages < 11 to > 17 years), their age of initia-
tion of cigarette use, as well as their access to cigarettes through underage sales.
Design: A nationally representative survey was conducted using self administered questionnaires
translated into seven languages.
Setting: School based.
Participants: Students in grades 8–10 in all of South Africa’s nine provinces.
Outcome measures: The prevalence data for current users of cigarettes (smoked on one or more days
in 30 days preceding the survey), and for the age of initiation (first smoking cigarettes before the age
of 10) were analysed.
Results: Of the 160 selected schools, 123 schools participated in the survey. The completed survey
comprised 6045 of 7074 selected students; 23% of the sample reported being current users of ciga-
rettes. Significantly more males (28.8%) than females (17.5%), and significantly more “Coloured” stu-
dents than “Black/African” students were classified as current smokers. Sex was the strongest
contributor to the prediction of current smoking status. On the issue of age of initiation, 18.5% of stu-
dents reported having first smoked cigarettes before the age of 10 years with more “Black/African”
students than “Coloured” having done so.
Conclusions: In order to tailor tobacco control programmes to the needs of students, historical
“racial”/ethnic and sex differences have to be taken into account. Specific determinant studies are
needed to understand these differences and to develop appropriate responses.

Tobacco currently accounts for a global burden of over four
million deaths each year, a figure projected to rise to about
10 million deaths per year by 2030.1 By that date, 70% of

those deaths will occur in developing countries.2 Despite this,
tobacco use is considered to be one of the chief preventable
causes of death in the world.3 The majority of adult smokers in
developed countries initiate the use of tobacco before the age
of 18, during their adolescent years.4 5 Recent international
trends show that the smoking prevalence rates among adoles-
cents is rising,4–7 and that the age of initiation is
decreasing.4 5 8 9 If these patterns continue, tobacco use will

result in the death of 250 million children and young people

alive today, many of them in developing countries.10

Reddy and associates, in studies conducted in 1995 and in

1996, showed that 34% of adult South Africans, or a total of

seven million adults, smoke at least one cigarette a day.11 12

Meyer-Weitz et al13 reported that the smoking prevalence rate

for adults dropped to 25% in 1998. This corresponds with the

smoking rate of 24% obtained from the most recent national

household survey in South Africa, the South African

Demographic and Health Survey (SADHS) conducted in

1997.14 This reduction might have been caused by the steady

increase in tobacco taxes since 1993, and the introduction of

health warnings in 1996.

In contrast to the information on adult smoking behaviour,

there is a dearth of knowledge on the smoking behaviour of

adolescents in South Africa. From February 1995 to October

1996, smoking prevalence in the 18–24 year age group

increased from 31% to 36%. The inference can be made that

most of the members in this 18–24 year age group became

regular smokers during their adolescent years.13 According to

the SADHS, the prevalence of smoking in the 15–19 year age

group was 10%.14 A literature review conducted on children

and tobacco in Southern Africa,15 however, argued that it is

difficult to obtain an overall impression of smoking prevalence

in adolescents. This is due to studies lacking nationally

representative samples, differing sample sizes and methodolo-

gies being employed, and certain studies being confined to

small geographical areas or “racial” groups.*

This article presents findings of the first national tobacco

survey among school based adolescents conducted in South

Africa. The survey, conducted during 1999, was part of the

Global Youth Tobacco Survey (GYTS), a multi-country project

that focuses primarily on adolescents aged 13–15 years. The

main goal of this article is to report on the prevalence of ciga-

rette smoking, age at initiation of cigarette use, and access to

cigarettes via underage sales, with specific attention being

paid to the roles of sex and “race”. The findings of this study

are important as they may provide arguments for future inter-

ventions to prevent smoking onset in adolescents in line with

the recent Tobacco Products Control Amendment Act16 and

supporting regulations17 that have been implemented in 2001.
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Abbreviations: GYTS, Global Youth Tobacco Survey; HPS, Health
Promoting School; SADHS, South African Demographic and Health
Survey
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*During the apartheid years, all South Africans were classified in
accordance with the Population Registration Act of 1950 into “racial
groups”—that is, “Black/African”, “Coloured”, “White” or “Indian” and
the provision of services occurred along these racially segregated lines.
The disproportionate provision of services to different “race groups” led
to inequities. Information is still collected along these “racial” divisions in
order to redress these inequities. In no way do the authors subscribe to
this classification.
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Primarily, this Act bans all advertising and promotion of

tobacco products including sponsorship and the free distribu-

tion of tobacco products, it restricts smoking in public places

including the workplace and public transport, it stipulates

penalties for transgressors of the law, and it declares the

maximum permissible levels of tar and nicotine. This legisla-

tion makes specific mention of preventing youth from becom-

ing addicted to tobacco and restricting the sales of tobacco

products to those under 16 years. Regulations make it possible

for fines of R10000 (approximately US$1000) to be imposed

on anyone who sells tobacco products to those under 16 years.

METHOD
Sampling
A two stage cluster sample design was used to obtain a

nationally representative sample of students in grades 8, 9,

and 10 (< 11 to > 17 years). The first stage sampling frame

consisted of all public schools containing any of grades 8, 9,

and 10. Schools were selected with a probability proportional

to the school enrolment size—that is, larger schools had a

greater chance of being selected. The second sampling stage

consisted of systematic equal probability sampling (with a

random start) of classes from each school that participated in

the survey. All grade 8, 9, and 10 classes in the selected schools

were included in the sampling frame. All students in the

selected classes were eligible to participate in the survey.

Questionnaire development
The South African version of the questionnaire consisted of 93

questions. The questionnaire included 54 core questions,

developed by the World Health Organization and the Centers

for Disease Control,18 and 39 additional questions in order to

take into account local tobacco using behaviour and the

psychosocial, cultural, and contextual determinants thereof.

The questionnaire was translated into six languages. In order

to ensure face validity, the questions were pre-tested in the

various languages and adapted accordingly. During the pilot

phase, students required 20–60 minutes to complete the ques-

tionnaire.

Training and data collection
Before data collection could take place, extensive networking

occurred with the various stakeholders in the Departments of

Health and Education to obtain their endorsement and

support for the project. It was agreed to link the GYTS to the

Health Promoting Schools (HPSs) initiative, using tobacco

control as an entry point for HPSs (schools that have health

promotion as a central goal for all their activities). This facili-

tated the participation of staff from the Provincial Health Pro-

motion Departments as survey administrators.

Training workshops with survey administrators were held

over a two week period in all nine provinces. Each survey

administrator was assigned one, two or three schools depend-

ing on whether the selected school was located in their area of

responsibility. Parents and students were issued with infor-

mation sheets explaining the study in detail, making specific

mention of confidentiality and anonymity. Parents were asked

to indicate their child’s participation by returning consent

forms to the school principal. Questionnaires were only issued

to those students who consented to participating and whose

parents sanctioned their participation. The privacy, confiden-

tiality, and anonymity of students were assured before they

started answering the questionnaire. Once completed, the

answer sheets were checked and enrolment data were recon-

ciled with the number of questionnaires issued. The answer

sheets were scanned in order to capture the data.

Outcome measures
Current use of cigarettes is defined as having smoked

cigarettes on one or more days during the 30 days preceding

the survey.4 Participants were asked to indicate on how many

days they smoked during the past 30 days (one month) with

the following possible answers: “0 days”, “1 or 2 days”, “3 to 5

days”, “6 to 9 days”, “10 to 19 days”, “20 to 29 days”, and “all

30 days”. For age of initiation, participants were asked how old

they were when they tried their first cigarette. The following

possible answers were given: “I have never smoked ciga-

rettes”, “7 years old or younger”, “8 or 9 years old”, “10 or 11

years old”, “12 or 13 years old”, “14 or 15 years old”, and “16

years old or older”. On the question of access to cigarettes,

participants were asked if anyone ever refused to sell

cigarettes to them because of their age. Possible answers for

this question were: “I did not try to buy cigarettes during the

past 30 days (one month)”, “Yes, someone refused to sell me

cigarettes because of my age”, and “No, my age did not keep

me from buying cigarettes.”

Analysis
A weighting factor was applied to each student record to

adjust for non-response and for the varying probabilities of

selection for grade and sex. Epi Info and SUDAAN, a software

package for statistical analysis of correlated data, were used to

compute prevalence rates and 95% confidence intervals (CIs)

for the estimates. Differences between prevalence estimates

were considered significant if the 95% CIs did not overlap19.

Analyses of variance and post-hoc Tukey HSD comparisons

were used to check for differences on average age between sex

and race groups.

RESULTS
Study sample size and response rates
One hundred and twenty three schools out of the 160 selected

schools participated in the survey. Out of 7074 selected

students, 6045 participated. The school response rate was

76.9%, the student response rate was 85.5%, and the national

overall response rate was 65.7%.

Background characteristics of students
The sample consisted of 52.6% females and 47.4% males (table

1); 42.9% of the sample were aged 13–15 years old, while

47.6% of the sample were 16 years old and older. Males were

slightly older (mean (SD) 15.16 (1.79) years) than females

(14.98 (1.61) years, F(1, 5618) = 16.23, p < 0.001). The

majority of the students were “Black/African” (53.8%),

followed by “White” (14.0%), “Coloured” (10.9%), and

“Indian” (3.4%); 16.5% of the students were not able to clas-

sify themselves in one of the historical “race” categories used

in South Africa. The average age for “Coloureds” (14.77 (1.63)

years) was lower than that for “Black/Africans” (15.13 (1.85)

years, p < 0.001 (Tukey HSD)). The average age for “Indian”

students (14.09 (1.94) years) was lower than that for “Black/

African”, “Coloured”, and “White” students (14.94 (1.23)

years, p < 0.001).

Prevalence of cigarette using behaviour and access to
cigarettes (underage sales)
Table 2 presents the overall percentages for sex and “race” on

current use of cigarettes and initiation of cigarette use before

the age of 10 years. The overall current smoking rate in the

sample was 23%, with males (28.8%) smoking more than

females (17.5%). The “Coloured” smoking rate was the high-

est, significantly more than that of the “Black/Africans” and

“Indians”.

The proportion of students that tried their first cigarette

before the age of 10 years was 18.5%. No difference was found

between the proportions of males and females on this

variable. Despite the higher rate of current smokers in the

“Coloured” group, more “Black/African” students smoked

their first cigarettes before the age of 10 years.
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The majority of current smokers under the age of 16 were

able to buy cigarettes in a store (74.2%, 95% CI 64.6% to

83.8%). No difference was found on this variable between

males and females (74.2%, 95% CI 61.8% to 86.6%, and 75.6%,

95% CI 62.9% to 88.3%, respectively). It was not possible to

report on “racial” differences as the numbers were too small.

The role of sex within the different “race” groups was stud-

ied for three of the four “race” groups and on two of three

dependent variables. The group of “Indian” students was

excluded from these analyses because of the low sample size

of this group. Table 2 shows that sex differences were only

found on the prevalence of current smoking among “Black/

African” students. In this group, more male students reported

that they had smoked in the past 30 days than female

students. In the other two “race” groups the percentages

between females and males did not differ significantly on cur-

rent smoking status. There is a tendency towards “White”

females smoking more than “White” males. Furthermore, no

reliable differences were found between the proportions of

males and females who tried their first cigarette before the age

of 10 years within the different “race” groups. With regard to

access to cigarettes below the age of 16 years, sample sizes

were too small to report any reliable figures.

DISCUSSION
The multi-country GYTS targeted adolescents with an age

range of 13–15 years. In South Africa, this age range ought to

correspond to grade 8–10 students. However, only 42.9% of the

sample fell within this age range and in fact 47.6% of the stu-

dents were 16 years or older. This can be accounted for by the

legacy of years of apartheid education that was characterised

by a lack of schools, limited access to schools, as well as late

entry and re-entry into the education system. It is noteworthy

that significant percentages of students (16.5%) did not know

where to place themselves within the historical “race” catego-

risation used in South Africa. Possible reasons may include

lack of understanding of the question, reluctance to place

themselves into racial categories or they were unaware of the

racial categorisation system that was used in South Africa, or

a combination of these reasons.

Twenty three per cent of grade 8–10 students nationally

smoked cigarettes on one or more days in the past 30 days

preceding the survey. In other words, almost a quarter of grade

8–10 students were current users of cigarettes. This figure

among adolescents closely parallels the 24% smoking rate of

adults as reported by the SADHS.14 The fact that South African

adolescents and adults are smoking at similar rates points

towards a growing tobacco epidemic among the younger gen-

erations of the South African population. This correlates with

the extensive and glamorous tobacco advertising and sponsor-

ship that occurred in developing countries, like South Africa,

over the past 10 years.20 Considering the financial implications

of tobacco related morbidity and mortality, and that most

tobacco related illnesses affect tobacco users when they are

economically productive,21 South Africa would do well to pre-

vent its youth from becoming adult smokers. The South Afri-

can Tobacco Products Control Amendment Act16 of 1999, with

one of its fundamental pillars aimed at protecting the youth,

provides an excellent point of departure.

Table 1 Background characteristics of students

n %

Sex*
Male 2859 47.4
Female 2924 52.6

Grade†
8 2533 37.6
9 1654 32.4
10 1620 30

Age‡
11 years or younger 341 5.9
12 230 3.7
13 456 8
14 964 15
15 1159 19.9
16 1154 19.1
17+ 1465 28.5

Race§
Black/African 3155 53.8
Coloured 860 10.9
Indian 152 3.4
White 768 14
Other 85 1.4
I do not know 807 16.5

*262 participants with missing/invalid data for question on sex.
†238 participants with missing/invalid data for question on grade.
‡276 participants with missing/invalid data for question on age.
§218 participants with missing/invalid data for question on “race”.

Table 2 Prevalence of cigarette using behaviour and age of initiation (first smoked cigarettes before the age of 10
years) by sex and “race”

Current use* of cigarettes (%)
First smoked cigarettes before the ages of
10 years (%)†

Prevalence (95% CI) Total (n) Prevalence (95% CI) Total (n)

South Africa
Male 28.8 (24.5 to 33.1) 2488 18.9 (16.6 to 21.2 ) 1096
Female 17.5 (13.1 to 21.9) 2640 17.7 (13.0 to 22.4) 817
Total 23.0 (19.0 to 27.0) 5319 18.5 (16.6 to 20.4) 1995

“Race”
Black/African Male 27.1 (21.1 to 33.2) 1336 19.7 (15.5 to 24.0) 471

Female 10.5 (5.4 to 15.6) 1375 19.5 (16.0 to 22.9) 228
Total 18.4 (13.1 to 23.7) 2788 20.0 (16.9 to 23.1) 716

Coloured Male 37.3 (33.0 to 41.6) 368 12.7 (10.0 to 15.4) 236
Female 35.9 (30.1 to 41.6) 371 15.2 (11.9 to 18.4) 240
Total 37.4 (33.8 to 41.0) 762 14.2 (12.2 to 23.1) 492

White Male 25.9 (20.5 to 31.3) 333 22.3 (19.0 to 25.5) 195
Female 32.9 (27.5 to 38.4) 362 23.8 (17.0 to 30.6) 194
Total 29.0 (22.5 to 35.6) 708 22.7 (18.1 to 27.3) 395

*Smoked cigarettes on one or more days of the 30 days preceding the survey.
†Among ever smokers.
CI, confidence interval.
The prevalence of “Indian” and “Other” race groups are not reported here because of small numbers of smokers, especially among females.
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“Coloured” students displayed the highest prevalence of
current cigarette use, significantly greater than that of “Black/
African” students. This trend mirrors the results obtained
from previous adults surveys which showed higher prevalence
for “Coloured” adults as compared to the lower prevalence for
“Black/African” adults.11–14 Although significantly more males
than females are current users of cigarettes, almost equal per-
centages smoked their first cigarette before the age of 10
years.5 This implies that South African females are following
the worldwide trend of increasing smoking rates among the
female population.22 This study shows that “Coloured” females
are smoking just as often as “Coloured” males and there is a
tendency towards “White” females smoking more often than
“White” males.

Almost one fifth of the sample nationally has tried their first
cigarette before the age of 10 years. The lower percentage of
“Coloured” students that indicated having smoked their first
cigarettes before the age of 10 seems to suggest that they
started smoking later than the other “race” groups. More
“Black/African” students smoked their first cigarettes before
the age of 10 when compared to “Coloured” students. This
points towards a potential increase in prevalence of cigarette
use among “Black/African” adolescents in the near future.
Additionally, significantly more “Black/African” males are
current smokers than “Black/African” females, but there is no
difference with respect to age of initiation. This means that a
focused prevention approach is needed for the “Black/
African” community.

The current tobacco legislation bans the sale of cigarettes to
minors (under the age of 16 years).16 17 Almost three quarters
of current smokers under 16 were not refused the purchase of
cigarettes in a store because of their age. These findings indi-
cate one of two possibilities: that retailers are not aware of the
legislation, or that they are aware of it but fail to implement
the legislation. Several years have passed since underage sales
were banned yet this law has not been successfully
implemented and enforced. Only one shopkeeper has success-
fully been prosecuted for selling tobacco products to those
under 16 years. In light of the enactment of more comprehen-
sive legislation, there is an urgent need to create awareness of
the law and its regulations,23 to increase the fines for those
who transgress, to find suitable mechanisms to enforce the
law, and ensure that transgressors of the law are prosecuted.
This implies that a more comprehensive approach, addressing
both individual and environmental determinants, is necessary
to limit underage tobacco sales.

Conclusion
Adolescent specific tobacco control interventions are neces-

sary to avert the potential escalation in tobacco related health

care costs and especially to protect the health of the future

workforce of South Africa. The results suggest that smoking

among male and female adolescents needs to be addressed.

These results also imply that female smoking rates in South

Africa, as in the international arena, can be expected to

increase in the future, necessitating concerted efforts to

prevent this international trend from flourishing in this coun-

try. Special attention has to be paid to keeping the female

smoking rates low, especially among “Black/African” stu-

dents, as the prevalence of current smoking among “Black/

African” female students is significantly lower than that for

“Black/African” male students. Smoking among male and

female “Coloured” students also needs to be tackled urgently.
The data highlight the high percentage of young people in

South Africa who start smoking cigarettes before the age of 10
years. Tobacco control health education and promotion inter-
ventions for youth therefore need to be developed and imple-
mented. Tobacco related issues need to be introduced into the
formal school curriculum at an early age, possibly at school
inception, and it needs to continue throughout the schooling
career.

The level of underage sales of cigarettes is unacceptably

high. A combination of strategies is required to enforce the

ban of underage sales—that is, create awareness of the regu-

lations and the rationale that underpins them; lobby the com-

munity and suitable agencies to enforce the tenets of the law;

and prosecute transgressors of the law.

In order to obtain a more comprehensive picture of tobacco

using behaviour and related determinants among youth, this

school based survey needs to be expanded to youth who are

outside of the school environment—for example, those who

are homeless or in correctional facilities.

Finally, carefully designed studies must provide an insight

into the determinants of tobacco using behaviour that place

young people and school aged children at risk. While the sam-

ple was not stratified by “race”, the results indicate significant

differences along historical “racial lines”. Although the study

is representative of the country at large, in order to tailor pro-

grammes to the needs of the various provinces and “race”

groups, provincial and “racial” specific determinant studies

are needed. These studies should analyse whether determi-

nants for smoking onset may differ within the various groups

and cultures in South Africa. These data can then be used to

develop scientifically sound interventions tailored to the char-

acteristics of the various ethnic groups so as to optimise the

reinforcement of non-smoking attitudes, increase self efficacy

towards non-smoking, and to develop refusal skills against

pressures to smoke. These data could also provide the impetus

for more effective and comprehensive tobacco control policies.
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